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SUMMARY 


Tables and charts Tor the evaluation of profile drag 
from wake surveys at high subsonic speeds are presented. 
These tables and charts are for use with two methods of 
evaluation, an exact method that may be anplied to wakes 
of any shape and a simple approximate method that may be 
applied when the variation of total-pressure loss across 
the wake has the typical form (resembling a cycle of a 
cosine-squared curve). 


INTRODUCTION 


As an aid in the determination of profile drag from 
wake surveys at high subsonic speeds, tables and charts 
have been prepared to minimize the comnutational labor 
involved. These tables and charts are presented nerein, 
together with a brief discussion of their application. 
The data are for both the approximate method of refer- 
ence 1, which simply applies a correction factor to the 
integral of the total-pressure loss across the wake, and 
the exact point-by-point method, for use when the distri- 
bution of total-pressure loss across the wake does not 
Follow the typical pattern. The data for both methods 
are for Mach numbers up to 1.0. 


SYMBOLS 


c chord 


d drag per unit span 
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Ca, section profile-drag coefficient oe 
BP Vo e 
F factor for evaluation of drag coefficient by 


approximate method 


H bOuaL PRES Sure 

M Mach number 

2) Stace) pressure 

V velocity 

Ww thickness of wake 

y distance across wake 
2) density 

Subscripts: 

fe) free Suream 

iL at plane of measurement 
max maximum 


THEORY AND METHOD 


The basic theory of the use of wake surveys for the 
measurement of wing profile drag has been largely dis- 
cussed in previous literature (for example, reference 2). 
No further discussion of the equations used will there- 
fore be given, except to note that the ratio of specific 
heats for air was taken as 1.04. Theoretical and experi- 
mental studies have confirmed that the basic assumptions - 
for example, that essentially streamline flow exists in 
the wake downstream of the measuring station and that 
the stagnation temperature in the wake is the same as in 
the free stream - are accurate or are satisfactory approxi- 
mations to the actual conditions. Hrrors are more Likely 
to arise from sources of a less fundamental nature, such 
as from cross flows of the wing boundary layer, which 
may confuse the relation between the wake at a certain 
spenwise station and the profile drag of the wing at that 
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station, or from so high “a ‘degree of ‘turbulence in the 
wake (as behind a flap) that both the method and the 
pressure readings are invalid. 


CHARTS AND TABLES FOR POINT-BY-POINT CALCULATIONS 


The flight Mach number M, and the flight impact 
pressure Ho - Pg are assumed to be known, in addition 
to the values of total-pressure ceficiency H, - Hy and 
of static-pressure ris€é Pp) - Do at points in the wake. 
Mable {[ and figure 1 give the. factor 


aad fe - Hy 
dy Hon = AEG 


or 


Drag per unit span per unit thickness of me San 
eau fis) = 
BPoVo - 


Eee El Oe 
eat uel and OLS 
Bas ea Hows Ps 


O 
this factor by the fractional loss of impact pressure at 
= DE 


as a function of Mo, Multiplying 


5 


a point in the wake Biues Ele) value oF CCqy» 


Ho a) Se 
which corresponds to unit thickness of wake at that point. 
Integration of this value across the wake gives ced, 


for the section. 


The values given herein were computed in some detail 
noe Mp swotes Ok, OF6,°O.0,. and 1.0, "arid for 
2) gage 


H ame = -0.1, 0, 0.1, and 0.2. The-values for other 


(eo) . 
Mach numbers and pressure ratios were found- by interpo- 
lation and numerous calculated checks were made. The 


factors are accurate within +0.002. 


a 
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CHARTS FOR APPROXIMATE METHOD 


When the distribution of total~-~pressure loss across 
the wake follows the typical pattern, profile drag can 
be obtained with good accuracy by a relatively simple 
method (reference 1). In this method, the drag is deter- 
mined directly from the product of the integral of total- 


He = Hy 
ame) ae 
pressure loss across the wake nha dy; . and .@ fac 
Oi Dy 


Uy. 
W 

tor F, which is a funetion of the maximum total-pressure 
loss in the wake, the average static pressure in the wake, 


and the flight Mach number; thus, 


Ho 7 Hy 
ced, =F ee dy; 
w 


H, - # fa = BL 
where F is a function of (= i eee ae 
ao ae YH, 7 Po 


max 

and M,- In practice the integral is obtained either by 
use of an integrating manometer or by actual integration 
of point-by-point measurements of H, - By in the wake. 


Values of F dare ‘plotted im Tigure 2. The values 
were computed by assuming that the total-pressure loss 
across the wake had a cosine-squared distribution 


Hy - Hy (# ale Ty 
ieee Lip - = cos® = et cae 3 
: : ; A max 


and by dividing the value of cCq,, as computed by the 


Hy = Bo 
Figure 2, which gives F directly for Mach numbers 
from 0 to 1.0, is considerably. more.-convenient to use. than 
the data of reference 1, which gives .F directly only 
for M, =,0 and includes, a table of corrections for 


values of M, other than zero. [It should be pointed 


, Hy 7 Hy 
point-by-point method, by the value of Seen (0 Fi. 
w 
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out further that the correction table of reference 1 
contains some systematic errors that are appreciable at 
high Mach numbers. The results presented herein are 
considered accurate (for an exact cosine-squared profile) 
to about +0.2 percent. 


Although this simolified procedure can greatly 
expedite the computation of wing profile drag, its appli- 
cation definitely requires that the wake profile bear a 
reasonable resemblance to the assumed cosine-squared 
profile, especially for wakes with large values of 

He 7 eh 

Bo ~ Po max 
Enowusual prokiie, however, the error in the use of this 
method will hardly exceed 2 percent. As in the case of 
a shock where the wake profile shows a relatively narrow 
peak superimposed on a broad base (fig. 3), the error, 
however, may easily become excessive. When point-by- 
point measurements in the wake are available, accuracy 
can be retained in such a case by considering the wake 
in two parts, as indicated in figure 43; each part shows 
a satisfactory approximation to a cosine-squared profile 


Even with an appreciable deformity from 


{Hy - Hy 

but each has a different value of a’ ‘ 
Ho wane 

max 


RELATED CHARTS 


Another paper (reference 4) has been prepared that 
gives results related to those given in the present paver. 
im Telerence 5, charts are given of the ratio of ~"” for 
compressibie flow to F for incompressible flow for Mach 


ae - p 
numbers to 1.0, for values of es from “Oli to 0.1, 


=o 7 le) 
: Het eae 
and for values of —— from 0 to 0.7. A sepa- 
Ho a Po 


—— , E max, se 
rate.chart is given of F for incompressible flow. 


Langley Memorial Aéronautical Laboratory 
National Advisory Committee for Aeronautics 
Langley Field, Va. 
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G present bulletin. 
The tables and charts of this Me lauea pap 

& 

a 


which is 
d, are for use 
S in normal 


concerned only with the seers 47 ™m 
not on ily with flows of constant total ene 
wakes, but also with are of increased tot 
in wakes of propellers and jet-propulsion un . 
pressure and static -pressure coefficients are based 
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a(ce, 
TABLE I .- VALUES OF see FOR EVALUATION 


OF PROFILE DRAG FROM WAKE SURVEY 


-0.100)-0.075 fe . : . . 0.125 /0.150/0.175/0. 


0.936 |0.923 |0.909|0. 
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TABLE I.- VALUES OP 


a(ceq,) /Hy - Hy 
= POR EVALUATION 


4 Ho = Po 


OP PROFILE DRAG FROM WAKE SURVEY - Contimed 


My = 0.1 
a oO |0.025 0.075 |0.400 |0.125|0.150/0.175|0.200 
te) 1.042} 1.029} 1.018] 1.005 |0.993 |0.981]0.968 0.956 /0.943 |0.931/0.917/0.904 ae 

.025 1.037] 1.024] 1.013] .999] .987] .974| -961] .949| .936] .923] .910) .896| .832 
.050 1.031] 1.018] 1.007| .994| .980] .968] .955] .942] .929] .915| .902| .887| .873 
.075 1.025] 1.013] 1.001} .988] .973] .962| .948| .935| .921] .908| .894|) .879] .864 
100 1.019] 1.007] .994| .981] .967] .954] .941] .927] .914] .899] .885] .870] .855 
125 1.014] 1.001] .988] .975]| .961] .947] -933] .919] .905| .890| .876| .860) .845 
150 1.008} .996| .982] .969] .954| -9h0] .925; .911] .896] .881| .867| .851] .835 
175 1.002} .989] .975| .962] .9k7] .932] .918] .903| .888] .873| .858| .842] .825 
-200 -995| .981| .968] .954] .939] .925|) .910) .89h| .879] .863} .848] .832] .815 
.225 -989| .975] .961} .947| .931|) .916) .901| .886) .871/} .854| .838] .821) .8o0h 
+250 -983| .969] .954] .939] .923| .908) -893| .877] .862| .845| .828] .810] .792 
-275 -976| -963 : -946| .932| .915] .899| .883| .867]) .852] .833| .817] .799] .780 
-300 -969| .955| .938| .923]| .906] .890| .874) .857| .841] .823| .805) .787| .768 
325 -962| .947| .930| .914] .898} .682} .864) .847) .829|) .812) .793) .77k| 755 
350 -955| .939| .922] .905| .889] .871] .853} .836| .818| .799| .780| .761] .742 
-375 -947| .930|} .913] .896| .879} .861) .843} .82h) .806| .786| .767| .747| .727 
-40o -939| .921| .90%| .887] .870| .850] .832) .812] .793| .773| .753| -732| .712 
-913| .895| .877| -860] .840) .821} .801] .781| .760| .739] .718| .695 


-905| .886| .868] .849) .829| .809|] .789]} .768| .747| .725| .702| .679 
-895| .876| .857] .838| .818] .797| .776| .754| .732| .709| .685| .661 
-886| .866) .846| .8a6| .805] .784| .762] .7h6| .716) .692] .666| .oy2 
-876| .855| .835] .814] .792| .770| -747| -724] .699} .67h| .647] .620 
-866| .8hy4) 82k] .801] .779] .756) .732| .707| .680) .654| .627] .598 
-855| .832| .811| .788| .764| .740] .715] .689] .661) .633] .604| .57h 
-844) .820) .797] -773| -749] -724] .697] .671) .640) .611) .580) .548 
-831| .807| .783) .758] .732| .706| .677| .650| .619| .586| .556| .520 
-818} .79h| .769| .7k2| .715| .686] .657| .628] .595) .540| .525| .488 
-804| .779| .752) -725| .696) .666] .635] .60k| .570| .531) .493| .450 
-789| .763| .734| .706| .676| .644] .612] .577] .5490| .500) .457] .4O9 
-775| -TKT7| .716| .686) .654| .620) .586] .549] .508) yoy) .4s5| .362 
-759| -729| .697| .665] .631| -594| -557| -515| .472| .422) .367| .298 
-743| .710| .676| .643| .60h] .565| .525] .479.) 430) .372| -30h] .215 
-725| .691| .655] .618| .577| .534| .4B8] .437| .378) .310) .218]/0 
-704| .669] .629] .590} .54y)] .499) .446| .386) .316|] .223/0 
-683|}  .644| .603] .556) .510] .455| .395| .322) .228/0 
-659/ 617) -574| -521) .465| .405) .330) .235/0 
-634} 585) .535| -476) .415] .340) .2h2)0 


-546| .4y72| .381) .274/0 
-547|  -4u7) 36/0 
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d(cca,) /H, - By 
ay Ho - Po 


TABLE I.- VALUES OF POR EVALUATION 


OF PROPILE DRAG PROM WAKE SURVEY - Continued 


My = 0.2 
-100}-0.075|-0.050/-0.025| 0 |0.025/0.050/0.075]0.100 |0.125/0.150/0.175|0. 
t) 1.028] 1.017] 1.006] 0.994]0.982/0.970/0.958 |0.946|0.933 |0.921/0.908|0.895 |o. 
025 1.023] 1.012] 1.001] .988] .976] .964] .952] .939| .926| .913] .900 -873 
-050 1.018] 1.007] .995] .983] .970] .958|] .945] .932| .919| .906| .892 865 
075 1.013] 1.001} .989] .977] .964| .952] .939] .925] .912| .898| .88h -856 
100 1.007] .995| .983] .971] .958| .945] .932] .918] .90h] .890| .876 -847 
+125 1.002] .989] .977| .964] .952| .938] .92h] .910] .896] .882| .868] .853| .837 
150 -996| .983] .971] .958| .945| .931] .917| .902] .888| .874] .859| .844| .827 
+175 -990| .978| .965] .951| .938] .923] .909] .895| .880] .865] .850) .834| .817 
-200 -985| .972| .958] .9hh|] .930| .917] .902] .887| .872] .856] .840| .82)| .807 
+225 -979| 965] .951) 937] .923) .909|} .89h) .879] .863| .847] .830) .814] .796 
+250 -973| .959| -94h| .930] .915} .901] .886) .870] .854] .837] .820! .803] .786 
+275 -967| .952| .937| .922] .908] .893| .877] .860|) .844) .827] .810] .793] .775 
-300 +960} .945| .930) .915] .900} .884] .868| .851] .834| .817] .799|] .781] .763 
325 -953| .938] .923]| .908| .892) .876| .858} .841| .823]) .805}| .788] .769| .750 
-350 -946| .931] .915] .899| .883} .866| .848] .830| .812] .794| .774| .756| .736 
375 -939| .923] .907| .890] .823} .855| .838] .819| .801| .782] .762| .7h2| .722 
-L00 -931| .915] .898] .681| .863| .845) .827) .808| .789| .769| .748| .727| .707 
«425 -923| .907| .889] .872| .853) .836| .816] .797| .777] -756| .734] .713| .691 
-450 -915| .897) .880]) .862} .843)} .82h| .804) .785| .764| .742] .720] .699| .67h 
-475 -906/ .888} .870) .851} .832) .812; .792| .771| .750| .727] .705| .682| .656 
-500 -897| .879} .860] 841] .820) .800] .779| .758| .735] .713| .689| .664] .637 
525 -888} .869] .850] .830| .808] .787| .765| .743| .720| .697 -646| .616 
550 878} .859 839 819] .795| -773| -751| -72B] .704} .678 -624| 59h 
575 868 848} .827 806] .782| .759| .736| .712| .685] .659 -603| 9.570 
-600 -858} .837| .815] .792| .768] .744] .720) .694) .666) .639 -578| .545 
-625 -847| .824) .802] .778] .753] .728] .703| .675] .646| .616 -552| .518 
-650 -835/ .811) .788| .762| .737) .711] .685) .656) .62h) .59h 52h! .487 
-675 -823|  .798) .77h| 77) -721] .693| .665| .635) .602| .568 -493) 455 
-700 -810| .785| .759| .732] .703) .674} .644) .611] .576| .538 458) -4o8 
725 797 769 742) .714) .684) .652) .620} .586) .549) .507 415] .365 
-750 -783| .754| -72h} -694) .663} .629) .595) -557] -515| -469 +368) .298 
715 -768| .738] .706| .674) .640} .604] .566| .526| .477| -428 -304} .213 
800 752| -719 686] .651) .615) .576) .533| .486) .435 j 378 +218] 0 
825 735| -699 664; .628) .588) .544} .497/ -4y2! .386| .316 
-850 -716| .679| .640) .602] .554) .508) .454] .395| .322| .230 
-875 -696| .658] .615] .572] .521| .465) .405) .328) .236\0 
900 675 631 585 536) .480} .415) .3h0) .2h2/0 
+925 -654| 606] .554) .495| .429) .352| .2h9] 0 
950 632 579) -5ik| -445} -365, .260)0 
975 -609} .545} .472| .381] .275/0 
1.000 -633|  .546) -447] .316/0 
I ae 
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a(ceg) -8 
TABLE I.- VALUES OP fo” (Bo BL son evaLuarrow 
ay Ho - Po 


OF PROTILE DRAG PROM WAKE SURVEY - Continued 


oom -0.025| 0 40.025 |0.050]0.075 |0.100 |0.125 10.150 |0.175]0.200 
1.00) 


b) 0.994 | 0.983 | 0.972 |0.962]0.949 10.938 ]0.926 |0.914 |0.902 |0.890 j0.878|0.865 
-025 1.000} .990] .979] .968] .957 -933| .920| .908] .896| .883| .871] .858 
050 -995| .986| .97h| .963] .952 -926| .914| .902| .890] .876] .863} .850 
075 -991| .980] .969] .957] 945 -920| .908| .895| .882| .869] .855| .8h2 
-100 -986| .974] .964] .951] .939 -914] .901| .888] .875| .862] .847] .833 
125 -981|] .969] .958] .945] -933 -908] .894) .881] .867/] .854] .838) .82h 
+150 -976| .964| .952] -.939] .927 -901| .887| .873| .859] .845] .830] .815 
-175 -971| .958| -946] .933) .921 -894| .880} .865| .851| .837| .822] .806 
-200 -965| .952] .940] .927] .91h -887| .873| .857] .843]} .828] .812| .796 
+225 -959| .946] .934| -921] .907 -880| .866] .849] .835| .819| .802] .786 
-250 -953| -90]. .927] -914] .900 -872| .857] .841| .826| .809] .793| .775 
-275 -948| .93h| .920) .907]) .892 -863| .848} .832] .816| .799] .783) .76h 
-300 -942| .927] .913| .899] .88h -854| .837| .822| .804] .788} .771| .752 
325 -935| .920) .906| .892| .876 -845}| .828] .812) .794} .777] -758] .740 
350 -928| .914] .899| .885] .868 -836| .820| .802| .784| .766| .746) .727 
375 -922} .907| .892] .877] .859 -826| .809| .791] .772] .754] -733] -714 
-40o -915| .900]} .884| .867]| .850 -816] .798| .779| -761| .7421] .720] .699 
425 -908| .892] .875| .858| .8ko .805| .787| .767| -748| .727| -706| .68h 
-450 +900} .883| .867/ .848) .830 -794| -774| -754| -734] .713| .691] .668 
475 -892} .874| .858| .839| .820 -782| .763] .741) .720| .698| .674} .650 
.500 .88)| .866| .848| .828| .809 .769| .748| .727| .704| .681] .657| .632 
-525 -875| .858| .838] .818] .798 -756| .734| .712| .688|) .664] .639] .612 
-550 -866|} .848| .827) .807| .786 -743 | .720| .696| .672| .645] -620) .590 
-575 -856|} .838| .817) .797| -774 -728| .704| .679] .652| .625] .598) .566 
-600 -846| .827| .806) .784| .760 -713| .687| .661| .633| .604] .574) .542 
-625 -836| .816| .793| -770| -7h6 -696| .669| .641} .612]} .581] .548) .515 
-650 -825| .803| .780| .756| .730 -677| .649| .620] .588|] .556| .522] .485 
-675 -814! .790] -766] .7ha] .714 -658| .629) .597| -564| -528) .491) -Lu9 
-700 -802| .777| -.752] .725| .696 -638| .606| .573| .536] -498] .455| .407 
725 -789|  .765|}  -736| -707| -677 +615] .581! .545] .505] .462) .423] .358 
+750 -776| -748] .719] .688| .657 +591} .553| .512| .469] .420| .363] .297 
-T15 -762| .732] .700|) .668] .635 -562| .521| .477| -427| -369| .302) .213 
-800 -746} .714| .682) .647] .611 -531| .485| .436| .377| .308| .217)0 
-825 -730| .696| .660} .62)| .58 -L9k| 443} .385) -314] .222/0 
-850 -711| -677| -637) 597] -553 -453| -394| .321) .227/0 
-875 -692] .652} .612) .566] .518 -403} .328| .23k/0 
-900 -671| .628} .582] .531] -475 -340} .2h1 
925 -650] .602} .549} .492| -427 - 248 |0 
-950 -629} .572| .521) 9-4] .365) 

“975 -608} .544) .470} .379) -27k 0 

1.000 -632| 546) . 447 316/0 
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0.972 
-968 
964, 
+960 
+955 


a(ccq,) 


a / 


Ho - By 


Hy - 


Po 


POR EVALUATION 


OF PROPILE DRAG PROM WAKE SURVEY - Continued 


My = 0-6 
poe] + bate 


onl 


0.963 
+959 


"897 


884 
-878 


-840 


0.953 
“949 


-940 


+755 


-694 


0.943 |0.933]0.922|0.912]0.901 


-609 


-4g1 
451 
-4or 


-247] 0 


-88h 


-851 


-811 


-792 
-783 


-7h9 
+737 


- 20] 0 


-632 


-590 
-566 


«472 


“79k 


«670 


-382| . 


+2335)/0 


125 


0.175 


879| 0.868 |0.857 


-850 
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TABLE I.- VALUES OP POR EVALUATION 


My = 0.5 


0.075]0.100]0.125 |0.150|0.175|0.200 


0.906 }0.898 |0.888 |0.878 | 0.870/0.860/ 0.850 |0.840|0.829|0.817 
-87)| .865) .855| 84h) .83h) .823) .811 
-870] .860) .850) .838] .828 
-865| .854/ .844) .832] .822| .809| .798 
-860| .848) .838} .827| .816] .803| .791 
-855| .842| .832) .820| .809] .797| .78k 
+850) .837| .826) .814| .802|) .790| .776 
-844| .832} .820| .809| .795| .783| .768 
-838| .827| .814) .802] .788| .775| .760 
-832} .821| .807) .794| .780] .767] .751 


-818| .806] .791] .777| .763| .747| .733 
811] .797| .783| .768} .754| .738] .723 


-796| .782| .765| .752] .73k| .718] .700 
-788| .773] -756| .741] .723| .707| .688 


-762| .7h1] .72h] .706| .686| .667| .648 
+751) .732| .713} .693| .673) .652] .631 


-716| .696| .67)| .652] .628) .60h| .576 
-704| .682] .657| .634] .609) .58h) .555 
-690| .667] .640} .616] .588] .561] .532 
-674| .649) .623) .596) .567) .536| .505 


-553| .512| .469} .419] .366] .298) .212 
+5 -477| -428) .372) .305) .215)0 
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-100 
-150 


-200 


325 
350 


-4oo 


-450 
475 


+575 
625 
-675 
-725 


115 
-800 


+925 


1.000 


L5Fl5a 


a(ccq,) 
TABLE I.- VALUES OP = / 


-847 
-843 


“757 
-Th7 


0.877 


872 


-818 


79h. 


-Th5 


-725 
-712 


.670 
-654, 


-5U7 


THT 


+728 


Ho - By 


By = Po 
OF PROFILE DRAG FROM WAKE SURVEY - Continued 


-845 
-B841 
-837 
834 
.830 
826 
-822 
-818 
813, 
-808 


-836 
-832 
-82B 
+824 
-820 
-816 
-812 
-807 


My = 0-6 
= baleen 


0.856 |0.8h9|0.8h0 |0.833 |0.82) 
-852 
-849 
-845 
842 
-838 
-835 
-831 
-828 
-823 
-819 


828 
+825 
-820 
-816 
-812 
-807 
-803 
-797 
792 
-786 


“772 
-765 


-7h9 


FOR EVALUATION 


0.125 |0.150/0.175 |0. 


200 


-820 
+815 


- 67k) 


0.816 |0.806/0.798 jo. 
-801 
-796 
791 
-786 
-781 
715 
-769 
763 
-756 
-748 
-7ho 
-733 
Tek 
715 
-706 
+695 
68 
.672 
-659 
~645 
-630 
+615 
-598 
+580 


-811 


ue 


-792 
-787 


«496 
«4.67 
43h 
+395 
350 
.291 
-210 
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a(ceq.) 
TABLE I.- VALUES OF anayany FOR EVALUATION 


My = 0.7 


— = 


0.025 ie) 0 .025}0.050 |0.075 |0.100/0.125 |0.159|0.175|0.200 


Eas. rel 
0.818 |0.813 |0.807/0.800 |o.79,|0.787|0.780 |0.772]0.765|0.757 


-816} .811| .805| .798) .791| .784| .776| .768| .760| .752 
-814] .809] .802] .795| .788| .780| .772} .76k| .755| .7k7 
+812] .806] .800} .793] .785| .777| -768| .759] .750| .7h2 
-809] .804] .797] .789| .781] .773| .764] .755] -7h6] .737 
-807| .801] .793| .786] .777| .769] .761]| .751| .7h2| .732 
805] .798] .791] -784] -775] -765| -757| -748] -737| .726 
-802| .795| -788} .780| .771| .761| .752] .743] .732] .720 
-799| -792| -78h) -775| -766| .756| .746| .736| .725| .71b 


-793| -784| .775| -766| .756| .746| .734| .723] .712| .699 
-789| .780] .770| .761] .750} .740| .727] .716] .70h] .691 
-786| .776| .767| .756| .745] .73h] .721] .708] .696| .683 
-782| .771| .762|] .751| -739| -727| .714] .701] .688] .674 
-777| -766| .757| .746] .733| .720| .707] .693]| .679| .665 
-773| -761| .751| -739| .726] .713] .699] .685| .670| .65h 


-758| -7uh| .731) -718] .703| .687| .671] .655] .637| .619 


-74h| -730] .715] .700| .683| .667| .649] .630] .610] .589 

-738| .723| -707| .690} .673) .656| .636] .616] .595| .573 

-550 -774| -760) .745]} .730] .715] .698| .682| .662| .643| .622] .601) .578] .556 
575 -769| .75h| .738| -723} .706| .689| .670| .650) .630] .607| .586] .560| .536 
-600 -763 | .747| .731| ~.714!| .697] .678| .659| .638] .615] .592| .568|) .543] .515 
-625 -756| -741] .723| -705| .686| .667| .646| .62h) .600) .575] .549] .519] .490 
.650 +750 | -733 -7Uy| -695} .675| -654] .632] .609] .584] .556] .527] -495| -461 
‘ -675 743. | -72h| .705| .68h| .663| 642] .617] .591] .56k! 53k) -50h] .466) .429 
-700 -734 | .714| .695| -672] .650] .626| .600] .573} .542] .508] .475| .437] .390 
-725 -725| .705| .683] .660} .635] .609| .582} .552) .518| .482} .4b3] .397) .shh 
-750 -716| .69,} .671] .647] .620} .591] .560] .527] .490} .450] .4o5] .351] .287 


-602] .571| .537| -501] -459] .412] .359] .293| .209 
-582| .547] .509] -468] .420) .367| .300] .213]0 
-560| .521| .478| .430| .375| .309] .218]0 


-501| .452] .391] .323) .230/0 


+418) .34h} .245}0 
-358| .256/0 
272/0 | 
i [| eo || eae | 
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TABLE I.- VALUES OF FOR EVALUATION 


lo.125 Jo.150]0.175 


0.77210.767| 0.763 |0.758|0.753|0.748 [0.743 |0.737 |0.731|0.725 
+752) -746| .740) .734] .727| .722 
-749| .743 | -737| -730] .723| .717 
-7h6| .740| .733| .726] .718] .713 
-743| .738| .730| .723] .715] .709 
-7h1| .735| .727| -719] .711] .703 
-737| -731]) -723| .715| .707] .699 
+735| .728] .720| .711| .702] .693 
+731] .723| .716] .706| .697]| .688 
-728| .719| .711] .702| .692] .681 
-724| .715| .706| .697| .686] .675 
+718] .710] .700} .691] .680| .667 
+715] -705| .69h) .685|) .673] .661 
-710} .700] .689| .678] .666| .652 
-70h| .694| .683] .670| .658| .6hh 


540] .509] .473| -435|) .392] .342 


460} .4ah| .361) .298] .212 |o 
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125 
+150 


L5Fl5a 


d(cc - # 
TABLE I.- VALUES OF — ae = FOR EVALUATION 


OP PROFILE DRAG PROM WAKE SURVEY - Continued 


-716| .713 
-715| .712 
-7i4| «722 
713) -709 
712| .708 
710] .706 
-709| .70) 
-707| .702 
705} .700 
-702| .697 
+700} .693 
697} .690 
696| .688 
693} -685 
-688| .681 
684} .675 
680} .670 
67) .665 
-669| .659 
~664| .653 
658] .646 
-652| .638 
644} .629 
637| .620 
628] .610 
618} .598 
607} .585 
594} -572 
+580] .555 
565] -537 
546] .516 
527| .493 
502) .463 
+475) -428 
438) 384 
=395| -325 
337| .2h2)0 
254/0 


0.025 }0.050|0.075 |0.100 j0.125|0.150 0.175 ]0. 


200 


0.720|0.717 |0.715 |0.712 |0.707 |0:705]0.700 |0.697 JO. 
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' d(ccq ) -H 
TABLE I.- VALUES OP — (a= FOR EVALUATION 
= ° 


OF PROFILE DRAG FROM WAKE SURVEY - Concluded 


> a 


-0.100/-0. -0.025} O {0.025 }0.050 }0.075)0.100)0.125 


TaN 0.673 |0.672 |0.671) 0.669/ 0.667 


- Hy - By 
; r 
0 0.669] 0 
-025 .670 -674 | .673| .673| .672] .670) .668| .666 
{ -050 671 -674 | .673| .673| .671] .669|) .667| .665 
7 -075 -671 -672 | .672| .672] .670] .668| .666| .663 
-100 672 -672| .672| .671] .670| .668| .665| .662] .658| .655] .649 
e125 2674 .672| .671| .669] .668| .666) .663) .660] .655] .652] .646 
-150 67h .672| .671] .668] .666] .664| .661| .657) .653| .649] .643 
+175 675 -672| .670| .668} .665| .662) .659| .655] .650| .64h) .638 
-200 675 -672| .670| .667] .664| .660} .656/ .651] .646| .641| .635 
2, 225 -675 -672| .669| .667| .664] .659| .654) .648 ~643 | -637| .630 
‘ 250 675 .670| .668| .665| .662| .657| .652| .646| .640! .633| .626 
a 275 675 -670| .666] .663] .659} .654) .649) .643] .636! .628] .620 
4 300 675 -669| .665| .662] .656] .651| .646) .639] .631|) .623) .615 
325 675 667 | .663| .659] .654) .648) .642) .635| .627| .618| .609 
f -350 675 666 | .662) .657| .652| .645| .638) .630| .621/ .612| .602 
: 375 675 .665| .660] .654| .649| .642| .634| .625| .616] .606| .595 
-oo 67h 662] .657| .651| .645] .637| .629| .620| .610| .599| .587 
$ 655} -648} .641) .633) .624) .614| .603) .592| .579 
4 -652| .644] .636) .627| .618] .608) .596| .585) .569 


-631| .619] .606| .593] .579) .562| .543| .523| .502 
-625| .613] .599) -584} .568] .549| .528) .507) .4B8h 
.620| 605] .589) .573| .555| .535| .522| .488| .462 
-613| .597| -579| .560! .542) .520| .493) .467| -435 

~605| .587]) .567] .547]. .526) .500! .471}) .4ho +405 | 


-573| -550} .522) .495) .462) .427) .385) .337) .280 


i 54h) .527| -4B8a} .4k5| 403] .353| .292| .208|0 


-479| -432) .379 = 225 0 
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